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BPA – A Regional Wholesale 
Power Provider

• Operates in five states in the Pacific NW
• Customers – Public Utilities, Investor 

Owned Utilities & Direct Service Industries
• 21,944 MW total capacity – 31 dams, 1 nuke, 

wind
• 19,321 MW 60 minute system peak
• 7,712 aMW annual generation
• 15,342 miles of transmission 1000 – 115 kV
• May manage  2500 + MW of wind by end of 

2008



Presentation Overview

• BPA Wind Forecasting Network – goals
• Wind forecasting in the mid-Columbia Basin 
• Planned expansion of wind at BPA
• Within the hour wind ramps – discussion
• Impact of large scale wind ramps on system 

operations – power and transmission
• Prototype RD&D within-the-hour forecast 

system



Generation and Transmission at BPA

• In 1996, BPA functionally separated into 
independent generation and transmission 
organizations

• BPA remained operationally integrated
• A regional Pacific NW transmission 

operator has not materialized
• Planned large scale wind development is 

poised to impact both business lines



Evolution of Wind at BPA
• Responsibilities under the Power Act and FERC tariff 

to facilitate and integrate renewable energy
• 1000 MW RFP (2001) – Region wakes up to wind
• 1st wind/hydro integration study (2002) – Eric Hirst
• Innovative Wind Integration and Wind Storage & 

Shaping products (2004) 
http://www.bpa.gov/power/pgc/wind/wind.shtml

• PBL 208 MW – load serving and Storage & Shaping
• TBL 1650 MW+ – by 2008 for loads external to BPA



BPA Wind Forecasting Network 
“Active Management of BPA (PBL) Wind”

• A Two-Year Wind/Hydro Optimization RD&D
Project 

• Supported by DOE & the National Renewable 
Energy Laboratory (NREL)

• Forecast wind each hour from present time to 
seven days into the future (168 hours)

• Improve the quality of wind generation forecasts 
for BPA’s hydro optimization models – Columbia 
Vista, NRTO 



Wind Forecasting Network cont.

• Improve quality of wind generation forecasts to 
inform near-term marketing decisions
(increasing revenue)

• Establish operating impacts of Wind Integration 
and Wind Storage and Shaping products 
(reducing costs)

• Determine if wind has a capacity value
(increasing revenue) and the capacity needed to 
support its uncertainty (reducing costs), given an 
accurate wind forecast

• Project may evolve to actively manage within-
the hour wind



Building the Forecasting Network

• Honeymoon with wind – Long gone!
• Wind plant owner/operators unwilling to 

share information – perceived FOIA threat
• Innovative data sharing arrangement 

negotiated
• All on-site data (wind/power) given to 3rd

party – 3TIER, who forecasts for each 
• Data sharing strengthens forecasts for all



BPA Wind Forecasting Network
Data Sharing Strengthens Forecasts

= BPA Wind Monitoring Site

Legend

= Wind Farm

= Sevenmile Hill

= Goodnoe Hills

= Kennewick

= Butler Grade Road
= Vansycle 25 MW

Condon  50 MW  =

= Stateline 90MW

= Nine Canyon  24 MW

= Klondike  24 MW

=
Kennewick

= The Dalles

= Portland
(BPA)

= Seattle

3Tier Wind
Forecasting

= City/Town

= Data Flow

Columbia
River

Oregon State
University

BPA Wind
Forecasts

= Walla Walla

BPA Labs

Washington

Oregon

8/27/04



Wind Forecasts 24/7 – 365 

• “Hour ahead” forecast: For the next 8 operating
hours forecasts will be made and updated every 10 
minutes. 

• “Day ahead” forecast: For the next 60 hours
forecasts will be updated at least 3 times daily at 3 
a.m., at 10 a.m. and at 3 p.m.  

• “Week ahead” forecast: For the next 100 hours, 
forecasts will be provided and updated once daily by 6 
a.m.  

• “Next week” forecast:  The historical average of 
wind plant output each hour after hour 168 to 336 (2nd

week).



Hourly Wind Forecast
Every 10 Minutes – next 8 hours

Hourly Wind Power Forecast
as of 10/31/2005 10:00:00 AM
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Daily Wind Forecast
Three Times Daily – 2 ½ days

Daily W ind Power Forecast
as of 10/31/2005 10:00:00 AM
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Weekly Wind Forecast
Once a Day – This Week

Weekly Wind Power Forecast
as of 10/31/2005 10:00:00 AM

0.0000

50.0000

100.0000

150.0000

200.0000

250.0000

11
-0

2-
05

 1
0:

00

11
-0

2-
05

 1
6:

00

11
-0

2-
05

 2
2:

00

11
-0

3-
05

 0
4:

00

11
-0

3-
05

 1
0:

00

11
-0

3-
05

 1
6:

00

11
-0

3-
05

 2
2:

00

11
-0

4-
05

 0
4:

00

11
-0

4-
05

 1
0:

00

11
-0

4-
05

 1
6:

00

11
-0

4-
05

 2
2:

00

11
-0

5-
05

 0
4:

00

11
-0

5-
05

 1
0:

00

11
-0

5-
05

 1
6:

00

11
-0

5-
05

 2
2:

00

11
-0

6-
05

 0
4:

00

11
-0

6-
05

 1
0:

00

Operating Hour Ending

M
W

H

Stateline Condon Wind Klondike Nine Canyon Vancycle



Monthly Forecast Results

please see next slide





Weekly Forecast Results

please see next slide





Daily Forecast Results

please see next slide





Expansion of Wind in the BPA 
Control Area
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Within the Hour Wind Ramps in the 
mid-Columbia – Business Case

• Coincidental wind regimes in the mid-
Columbia basin – within the hour (Oregon 
State)

• Large wind plants locating in small geographic 
areas – a function of commercial wind and 
available transmission 

• Documented within the hour coincident wind 
ramps in PBL 

• Issue – unscheduled wind energy entering 
the BPA control area

• Impact – Columbia Vista, NRTO, PBL/TBL 
Scheduling & Operations







Coordination Benefits to
PBL/TBL on Wind Forecasting

• Concurrently, given current product/tariff/risks, 
foreknowledge of upcoming wind, both by PBL 
and TBL, makes efficient use of available resources

• Less available capacity is needed (more to follow)
• Efficient use of hydro resources (PBL) – Columbia 

Vista & NRTO
• Efficient use of transmission assets (TBL) – con-

gestion management, system stability, redispatch



Coordination Benefits to PBL/TBL 
on Wind Forecasting cont.

• Wind plant owner/operators may creatively 
schedule to minimize generation imbalance

• Day ahead schedule may be unreliable 
• Within the hour and day ahead wind forecasting 

by BPA for all wind generators may help
• R/D – no within the hour wind forecasting system 

exists today – 3Tier prototype system
• System may take 1 ½ to 2 years to develop
• Parallel effort – SCE, CALISO & others











Within the Hour Wind Ramps –
Impacts to Columbia Vista and NRTO

• Unscheduled energy entering the control area
• Regulation capacity – small, but significant
• Load following capacity (NRTO) – significant
• Columbia Vista – significant up and down
• Transmission impacts – congestion management, 

system stability
• Efficient use of available resources



Prototype Wind Ramp 
Forecasting System

• Current wind energy forecasting models never 
designed to forecast within the hour wind ramps

• Innovative techniques will be needed – upwind 
sensors tuned to each wind project, ground based 
Radar to monitor a 50 mile (radius) area

• Identify ramping vulnerability in the 
preschedule – coordinate the generation that will 
needed to support it

• Update through out the operating day
• Track real time when the likelihood of a ramp(s) 

is imminent 



Wind Forecasting – Next Steps?
• BPA may forecast for wind plants in the 

control area – motivating wind plant owner/ 
operators to schedule to the forecast

• Efficient use of Federal resources in the 
BPA control area

• PBL/TBL partnership to share wind energy 
data to serve their individual needs 

• Finding a way to work together so SOC 
rules are maintained

• BPA’s historic role – innovative solutions 
that serve the Pacific Northwest



Questions and Comments?
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